This study attempted to determine factors that help currently employed people with rheumatoid arthritis, diabetes mellitus or hearing loss to continue working.
Introduction
At present, one-third of the Dutch working population has at least one chronic illness. Despite improvements in medical treatment, staying well at work and retaining a job are often difficult for this group.
1-3 In the past, facilitating employment for working people with a chronic illness was not a key health care activity. However, recognition is growing that a lack of attention to the worklife of chronically ill employees may lead to unnecessary job loss and an increase in the social and financial costs to the individual and the community. In The Netherlands, medical specialists, general practitioners, and occupational health physicians are beginning to join forces to improve the occupational health care of employees with chronic illnesses.
4,5
Initiatives have been taken to develop multidisciplinary guidelines focused on the assessment and management of work-related problems associated with these conditions. Any such steps to improve health care in this sector require the collection of information from the patients themselves. A review of the literature on rheumatoid arthritis, diabetes mellitus, and hearing loss revealed few such studies. 6 With respect to rheumatoid arthritis, most studies focused on the expert's evaluation of the patient's functional ability and task performance. [7] [8] [9] Only one study addressed the perspective of employees with rheumatoid arthritis, the challenges they face at work, and the adaptations they need. 10 With respect to hearing loss, some studies focused on social interactions at work, 11 while others only dealt with noise-induced hearing loss. [12] [13] [14] [15] or registered the effects of early intervention from the doctor's perspective. 16 Although there are many studies on work-related problems associated with diabetes mellitus, they do not relate to the patient's experience of working with a chronic illness, but focus on functional and mental abilities. [17] [18] [19] [20] [21] At present, there is no detailed information available about the problems and needs of chronically ill employees. For this reason, using conceptmapping sessions to collect information, we performed a qualitative study of how employees with rheumatoid arthritis, diabetes mellitus, or hearing loss perceive their work situation.
Subjects and methods
Purposeful sampling was used to select three groups of 25 (maximum) patients with rheumatoid arthritis, diabetes mellitus, or hearing loss. Diabetes mellitus and hearing loss were chosen because they have a relatively high prevalence in The Netherlands. 22 Rheumatoid arthritis was chosen because many patients with rheumatoid arthritis continue to work. 22 The inclusion criteria were as follows: rheumatoid arthritis: being diagnosed with rheumatoid arthritis without permanent work disability; 23 diabetes mellitus: being diagnosed with diabetes type 1 or 2; and hearing loss: having a 40 to 80 d diabetes B mean loss at 1, 2, and 4 kHz in the best ear. For each illness, additional inclusion criteria were lack of any other chronic illness that may affect work, having a paid job, and age between 21 and 60 years. An arthritis consultant, a diabetes consultant, and an audiologist screened the patients with respect to the disease inclusion criteria. A researcher screened for the inclusion criteria for employment and age. For rheumatoid arthritis, 61 patients meeting the inclusion criteria were invited to participate in the study. They were selected from the records of the Rheumatology Outpatient Clinic of the Academic Medical Center (AMC) in Amsterdam, occupational physicians, and patients of the Dutch Association for Rheumatoid Arthritis. Twenty-one consented to participate (table 1) .
For diabetes mellitus, 93 patients meeting the inclusion criteria were invited to participate in the study. They were selected from the patient records of the AMC Diabetes Outpatient
Clinic. Twenty-three consented to participate in the study (table 1) . For hearing loss, 60
patients met the inclusion criteria and wanted to participate in the study. The patients were selected from the patient records of the AMC Audiological Center and had been referred by the Dutch Association of Hearing Loss Patients. An audiologist confirmed that these people met our criteria of moderate or severe hearing loss (40 to 80 dB mean loss at 1, 2 and 4 kHz in their best ear). Of the 60, we selected 25 patients at random and invited them to participate in the study (table 1) . The relatively high non-response rates for people with rheumatoid arthritis and diabetes mellitus were due to the fact that the concept-mapping sessions were held during the weekend and vacation time. The AMC Medical Ethics Committee approved the study design, and the participants gave their informed consent.
Data collection
The method known as "concept mapping" was used to gather statements on the problems the participants experienced at work. This method can be used in groups to develop conceptual frameworks to guide planning and evaluation. 24 (*) Hearing loss employees were subdivided in terms of the communication demands of the job. RA en diabetes mellitus employees were subdivided in terms of the physical or non-physical demands of the job.
Data analysis
The statements formed the basis of the analysis. First, the arithmetic mean of the priorities assigned to each statement was calculated. This process resulted in a rating list of statements, one for each group of participants. Then, a multidimensional scaling technique. [26] [27] [28] was used to calculate how often two statements were placed in the same theme by a participant, on the basis of a binary matrix. Then, the individual scores were summed and each statement was represented as a point on a two-dimensional scale map (figure 1). This point map graphically represented distances between statements: statements that are frequently placed in the same theme or cluster are located closer to each other than those grouped together less often. Finally, the point map was shown to the participants, and they were asked to name each cluster. All the multidimensional scaling analyses were performed with software called Ariadne. 29 Clusters with high-priority statements scored higher. The arithmetic means of the priorities (1=low priority and 5=high priority) have been presented per cluster. To consolidate the results, the clusters produced by each group were compared. Clusters with a similar content were grouped together. The results have been represented in a descriptive meta-matrix. 30 To overcome problems of semantics (similar cluster names used by different groups to describe different issues and, conversely, clusters with similar meanings labeled differently), the research team identified clusters with similar meanings across groups. These were then grouped together under appropriate thematic headings.
Results
The 69 participants produced 172 statements divided into 24 clusters. The top five statements of each cluster are given in the tables, together with the mean priority for each statement (1=low priority, 5=high priority) and cluster.
Diabetes mellitus
The employees with diabetes mellitus produced 54 statements in response to "What an employee with diabetes mellitus needs to be able to keep on working is . . . . " and sorted them into eight clusters (table 2) . The statements in the first cluster indicated that employees with diabetes mellitus can continue to work with diabetes provided they have accepted the illness and know how to look after themselves at work (eg, to maintain their blood sugar level). Employees need to know their own illness well in order to cope at work.
The statements in the second cluster indicated that these employees need to be informed about how to obtain and finance devices. In particular, good equipment was considered important for coping with diabetes at work. The statements in the third cluster showed that the employees felt it important that their colleagues understood and were aware of the symptoms and consequences of diabetes. Thus it is important for employees with diabetes mellitus to be able to communicate with colleagues and management about diabetes, to gain support and to obtain the adaptations needed at work. The support of health professionals was reported to be particularly needed if there were medical complications. Thus employees with diabetes mellitus want to solve their problems by themselves, by learning to cope with the illness and with some support of colleagues and management. 
Rheumatoid arthritis
The employees with rheumatoid arthritis produced 59 statements in response to "What an employee with rheumatoid arthritis needs to be able to keep on working is . . . ." and sorted the statements into seven clusters (table 3) . The employees with arthritis assigned the highest priority to the cluster "support of management". The statements indicated that this support is important to achieve adaptations at work, such as a comfortable chair or a splitcomputer keyboard, flexible work hours, and possibilities for career development. Employees felt it important that their manager accepted them with rheumatoid arthritis. According to the statements in the second cluster, employees can continue to work with arthritis provided they have accepted their disease and know how to cope with it. Therefore they must be able to care of themselves, take the right medication, be aware of their capacities and limitations, participate in physical exercise, and be able to cope with pain and functional disability. The cluster "work conditions" was rated as the third most important cluster. The statements in this cluster were similar to those in the first cluster and indicated the importance of adequate facilities at the workplace. The fourth cluster, "learning from the experiences of peers" indicated the importance of learning from the experiences of other people with rheumatoid arthritis, especially in terms of how to get access to equipment and finances.
"Support of colleagues, health professionals, and patient organizations" was rated as the fifth most important cluster. The statements indicated the importance of working with considerate colleagues who are aware of the consequences of having arthritis. The employees also needed to be coached regularly by health professionals at work. The clusters "support of society"
and "social climate at work" were placed sixth and seventh, respectively. The sentences in the cluster "support of society" related to government policies enabling patients to receive suitable disability benefits according to their work situation. 
Hearing loss
Employees with hearing loss generated 59 statements in response to "What an employee with hearing loss needs to be able to keep on working is . . . ." and grouped them into nine clusters (table 4) 
Comparison of the groups
The concept mapping results of the three groups were compared to detect the common themes of what chronically ill employees need to continue working (table 5) . The following seven common necessities were identified: "ability to cope with the illness", "support of medical professionals", "support of management", "support of colleagues", "support of society and patient organizations", "work conditions", and "facilities and benefits". Even though the priority ratings of certain necessities varied between the different groups, they all need to be taken into consideration to provide adequate health care. Currently there are hardly any instruments that can be used by health professionals to identify illness-related problems at work. Therefore, on the basis of the results (common themes) of this study, a topic list was developed that can help professionals to explore work-related problems in their consultations with patients. (See the appendix.) Table 5 . 
Discussion
Most studies on what enables people with a chronic disease to keep on working have focused on the personal and functional capacities of the employee. Our study is one of the few addressing this issue from the point of view of chronically ill employees themselves. Concept mapping made it possible to distinguish several conditions that the participants in the study claimed to need in order to cope at work. As is the same for all qualitative studies, the generalization of the results must be done carefully, 31, 32 because of the limited number of participants involved, covering only three chronic conditions. Although the concept mapping sessions were organized in a consistent manner, each session had its own specific social atmosphere. One conclusion is that employees with rheumatoid arthritis, diabetes mellitus, and hearing loss identified many common groups of factors or themes that they perceived to be important for continuing their work. Given the similarities, these results may also be applicable to other groups of chronically ill employees in The Netherlands and other industrialized countries with wellfunctioning labor markets and medical and social service systems. However, the different patient groups gave these themes a different priority ranking, possibly because each chronic illness is associated with specific problems and difficulties at work (e.g., communication is
especially important for people with hearing loss). Alternatively, the different prioritization given by the patients may reflect the difference in the health care setting in which patients receive treatment.
What can health professionals learn?
In Western industrialized countries, there is growing recognition that facilitating employment should be an important element of effective health care for the chronically ill. 33, 34 A chronically ill employee may appear to function "normally" for a very long time and later have symptoms of burnout or chronic fatigue, problems that may be related to inappropriate work conditions.
To help prevent such problems, health professionals should be able to identify them in time. Currently there are hardly any instruments available to assess work-related problems of chronically ill employees. However, the topic list that was developed in this study may be useful in this respect. Nevertheless, it should be regarded as a provisional instrument.
Additional research is needed to develop it further and evaluate how it works in practice.
